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HYDROCARBON DISPROPORTIONATION 

BACKGROUND OF THE INVENTION 

The present invention relates to the field of hydrocarbon 
upgrading processes. In another aspect, the invention relates 
to the disproportionation of isoparaffinic hydrocarbons. 

Disproportionation of hydrocarbons, as referred to herein, 
involves the conversion of hydrocarbons having X number of 
carbon atoms per molecule to hydrocarbons having X-1 
number of carbon atoms per molecule and to hydrocarbons 
having X-1 number of carbon atoms per molecule. The 
production of high octane-rating gasoline is desirable in 
order to meet the octane Specifications for gasoline fuel. One 
way in which high octane gasoline can be produced is by the 
disproportionation of hydrocarbons to produce higher 
octane-rating gasoline, as described in U.S. Pat. Nos. 3,763, 
032 and 3,767.565. However, as gasoline fuel specifications 
become more Stringent concerning Sulfur content, aromatic 
content and Reid vapor pressure (“RVP", defined as the 
vapor pressure of a hydrocarbon at 100° F (37.8 C.) in 
pounds per Square inch absolute and measured using ASTM 
test method D-323), the demand for diesel fuel could sig 
nificantly increase should the motor vehicle industry 
increase the production of motor vehicles running on diesel 
fuel. Therefore, development of a process to convert a 
hydrocarbon feedstock comprising gasoline range 
hydrocarbons, containing paraffins and isoparaffins, to a 
gasoline range Stream with enhanced octane-rating over that 
of the hydrocarbon feedstock and to a diesel range material 
having an enhanced cetane number over that of the hydro 
carbon feedstock would be a significant contribution to the 
art and to the economy. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a novel 
proceSS for disproportionating isoparaffins and paraffins to 
produce diesel fuel range hydrocarbons. 

It is still another object of the present invention to provide 
a novel process for disproportionating isoparaffins and par 
affins to produce gasoline range hydrocarbons. 

It is yet another object of the present invention to provide 
a novel process for disproportionating isoparaffins and par 
affins to produce diesel fuel range hydrocarbons having a 
higher cetane number than the isoparaffins and paraffins and 
gasoline range hydrocarbons having a higher octane-rating 
than the isoparaffins and paraffins. 

In accordance with the present invention, a proceSS has 
been found for disproportionating hydrocarbons comprising 
the Steps of: 

contacting a hydrocarbon feedstock comprising isoparaf 
fins and paraffins with a disproportionation catalyst, in 
the presence of at least one initiator, to thereby produce 
a product Stream comprising a diesel range material; 
and 

recovering the diesel range material from the product 
Stream. 

In one embodiment, the cetane number of the diesel range 
material is higher than the cetane number of the hydrocarbon 
feedstock. 

In another embodiment, at least a portion of a hydrocar 
bon feedstock comprising isoparaffins and paraffins is con 
verted to a gasoline range material and a diesel range 
material in a proceSS comprising the Steps of: 

contacting the hydrocarbon feedstock with a dispropor 
tionation catalyst, in the presence of at least one 
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2 
initiator, to thereby produce the gasoline range material 
and the diesel range material having a higher cetane 
number than the hydrocarbon feedstock, wherein the 
combined Volume of the gasoline range material pro 
duced and the diesel range material produced is greater 
than the volume of the hydrocarbon feedstock; 

recovering the gasoline range material; and 
recovering the diesel range material. 
In Still another embodiment, the octane-rating of the 

gasoline range material is higher than the octane-rating of 
the hydrocarbon feedstock. 

Other objects and advantages will become apparent from 
the detailed description and the appended claims. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The catalyst useful in the present invention can be any 
disproportionation catalyst Suitable for disproportionating 
isoparaffins and paraffins. Preferably, the disproportionation 
catalyst is acidic, and most preferably, is an acid catalyst. 
Examples of Suitable acid catalysts include, but are not 
limited to, hydrofluoric acid; Sulfuric acid; polyfluoroalkyl 
Sulfonic acids, either neat or Supported on a Solid; perfluo 
roalkyl Sulfonic acids, either neat or Supported on a Solid; 
inorganic metal fluorides (Such as, for example boron 
trifluoride) in the presence of hydrofluoric acid; Zeolites 
(Such as, for example MCM-36); alumina; aluminosilicates; 
and Zirconia-based Solid acids (Such as Sulfated or tungstated 
Zirconia). The most preferred acid catalyst useful as the 
disproportionation catalyst is hydrofluoric acid. 
The process of this invention involves disproportionating 

isoparaffins and paraffins. A hydrocarbon feedstock 
comprising, consisting essentially of, or consisting of iso 
paraffins and paraffins is introduced or charged, in the 
presence of at least one initiator, to a reaction Zone contain 
ing a disproportionation catalyst operated under reaction 
conditions for disproportionating isoparaffins and paraffins. 

Preferably, the hydrocarbon feedstock comprises isopar 
affins and paraffins having the formula CH2 wherein n is 
an integer greater than 3, preferably greater than 4, and most 
preferably greater than 8 (that is, the hydrocarbon feedstock 
most preferably comprises isoparaffins and paraffins, each 
having greater than 8 carbon atoms per molecule). In 
addition, the hydrocarbon feedstock can be an alkylation 
product from an alkylation unit or the heavy alkylate portion 
of the alkylate product, the heavy alkylate portion compris 
ing primarily C+ hydrocarbons. 
The at least one initiator can be any initiator effective at 

initiating the disproportionation ofisoparaffins and paraffins. 
More particularly, the initiator useful in the present inven 
tion can be Selected from the group consisting of at least one 
olefin, at least one compound of the formula CH-X, 
wherein n is an integer and wherein X is a leaving group 
capable of leaving under disproportionation conditions to 
form a carbocation intermediate, and combinations of any 
two or more thereof. 
The at least one olefin of the at least one initiator can be 

Selected from the group consisting of ethylene, propylene, 
butylene, pentene, isopentene and combinations of any two 
or more thereof. 
The X in the compound can be selected from the group 

consisting of fluorine, chlorine, bromine, iodine, hydroxide 
ion, and combinations of any two or more thereof The most 
preferred initiator is an olefin. 
The weight ratio of the hydrocarbon feedstock to the at 

least one initiator can be any ratio effective for dispropor 
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tionating the hydrocarbon feedstock. Preferably, the weight 
ratio of the hydrocarbon feedstock to the at least one initiator 
is in the range of from about 1:1 to about 100,000:1; more 
preferably from about 10:1 to about 1,000:1; and most 
preferably from 20:1 to 100:1. 

The disproportionation reaction can take place as a batch 
proceSS Step or, preferably, as a continuous process Step. In 
the latter operation, a Solid catalyst bed or a moving catalyst 
bed or a fluidized catalyst bed or a continuous stirred tank 
reactor can be employed. Any of these operational modes 
have advantages and disadvantages, and those skilled in the 
art can Select the one most Suitable for a particular feed and 
catalyst. 

With the use of liquid catalysts, such as hydrofluoric acid 
(with and without boron trifluoride) and Sulfuric acid, the 
contact time of the hydrocarbon feedstock with the catalyst 
is preferably in the range of from about 5 Seconds to about 
1 hour; more preferably from about 10 seconds to about 30 
minutes; and most preferably from 30 seconds to 30 min 
uteS. 

With the use of a solid catalyst, such as, but not limited 
to, polyfluoroalkyl Sulfonic acids, perfluoroalkyl Sulfonic 
acids, Zeolites, alumina; aluminosilicates, and Zirconia 
based solid acids, the flow rate at which the hydrocarbon 
feedstock is charged to the disproportionation reactor is Such 
as to provide a weight hourly space velocity (“WHSV”, 
defined as the pounds/hour of feed to the reaction Zone 
divided by the total pounds of catalyst contained within the 
reaction Zone) in the range of from about 0.01 hours to about 
1000 hr'; preferably from about 0.25 hour to about 250 
hour' and most preferably from 0.5 hour to 100 hour'. 

The reaction temperature can be in the range of from 
about 50 F. to about 200 F.; preferably from about 90° F. 
to about 180° F.; and most preferably from 110° F to 160° 
F. The pressure of the reactor can be in the range of from 
about 50 psig to about 1000 psig, preferably from about 75 
psig to about 500 psig, and most preferably from 100 psig 
to 250 psig 

The product Stream from the disproportionation reactor 
comprises isoparaffins and paraffins having the formulas 
CH2, and CH2 (which are disproportionation prod 
ucts of a hydrocarbon having the formula CH2-). The 
isoparaffins and paraffins of the product Stream, resulting 
from the disproportionation, are generally less isomerized 
than the isoparaffins of the hydrocarbon feedstock. The 
terms "isomerized' and "iSomer', as used herein, are defined 
as the degree of branching of a molecule. For instance, per 
this definition, 2,4 dimethylpentane: 

CH-CH-CH-CH-CH 

CH CH 

is more highly branched, and thus more isomerized, than 2 
methylhexane: 

CH- CH- CH- CH- CH- CH 

CH 

which is more highly branched, and thus more isomerized, 
than heptane: 

CH-CH-CH-CH-CH-CH-CH: 

while each of these contain the exact same number of carbon 
and hydrogen atoms. 
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4 
More particularly, the product Stream comprises a diesel 

range material comprising at least one hydrocarbon having 
greater than 8 carbon atoms per molecule and a gasoline 
range material comprising at least one hydrocarbon having 
less than 9 carbon atoms per molecule. 
The combined Volume of the gasoline range material 

produced and the diesel range material produced is prefer 
ably greater than the volume of the hydrocarbon feedstock. 
The product Stream can be separated into the diesel range 

material and the gasoline range material by any method 
known for Separating hydrocarbons, Such as a distillation 
unit. 
The diesel range material has a cetane number, as deter 

mined using ASTM test method D613.65, which is higher 
than the cetane number of the hydrocarbon feedstock. The 
cetane number of the hydrocarbon feedstock is typically leSS 
than 25, more typically leSS than 24, and most typically leSS 
than 23. Preferably, the product diesel range material has a 
cetane number greater than about 25, more preferably 
greater than about 28, and most preferably greater than 30. 
The product gasoline range material preferably has in the 

range of from 5 to 8 carbon atoms per molecule. The octane 
rating of the product gasoline range material is preferably 
higher than the octane-rating of the hydrocarbon feedstock. 

Octane-rating is defined as (RON+MON)/2. RON 
(research octane number), as used herein, refers to the 
octane number of a hydrocarbon Stream as determined using 
the ASTM D-2699 method. MON (motor octane number), as 
used herein, refers to the octane number of a hydrocarbon 
stream as determined using the ASTM D-2700 method. 
The octane-rating of the hydrocarbon feedstock is typi 

cally less than about 78, more typically less than about 76, 
and most typically less than 74. Preferably, the octane-rating 
of the product gasoline range material is greater than about 
78; more preferably greater than about 79; and most pref 
erably greater than 80. 

In another embodiment, an i-Cs Stream comprising iso 
pentane can be recovered from the product Stream before 
Separation of the product Stream into the gasoline range 
material and diesel range material; or from the gasoline 
range material after Separation of the gasoline range material 
and diesel range material from the product Stream. The 
recovered i-Cs stream can be contacted with the dispropor 
tionation catalyst in the disproportionation reactor along 
with the hydrocarbon feedstock. This leads to the production 
of more isobutane, an alkylation unit feedstock; more C 
hydrocarbons, a desirable gasoline component; and a lower 
level of produced isopentane, which is desirable due to the 
relatively high RVP (reid vapor pressure) of isopentane and 
gasoline specifications which limit the level of RVP. 
The following example is presented to further illustrate 

the invention and is not be be construed as unduly limiting 
its Scope. 

EXAMPLE 

This example illustrates the inventive process of dispro 
portionating a hydrocarbon feedstock comprising isoparaf 
fins and paraffins to produce a product Stream comprising a 
gasoline range material having the benefit of a higher 
octane-rating than the hydrocarbon feedstock and a diesel 
range material having the benefit of a higher cetane number 
than the hydrocarbon feedstock. 
A 736.13 gram quantity of heavy alkylate from a refinery 

alkylation unit was blended with 13.0 grams of 
2-methylbutene-2 to produce a constant hydrocarbon feed 
for the following Runs 1-7. 

In Run 1, a 100 gram quantity of a 99 wt.% HF/1 wt.% 
water mixture was placed in an autoclave reactor including 
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a Stirring Shaft and impeller. Air present in the autoclave 
reactor was evacuated and N gas was added to a pressure 
of 200 psig. At this time, 100 mL of the hydrocarbon feed 
was introduced to the autoclave reactor with a Stirring rate 
of 1000 rpm. The reactor contents were initially heated to a 
temperature of about 117 F. and the autoclave reactor 
pressure was maintained at 200 psig. The reactor 
temperature, after 30 minutes of contact time, was about 
113.1 F. The product was collected for analysis after 30 
minutes of contact time and analysis was by means of a gas 
chromatograph. Test data results are Summarized in the 
Table. 

In Run 2, the autoclave reactor and HF/water mixture 
from Run 1 were utilized. Nagas was added to a pressure of 
200 psig. At this time, 100 mL of the hydrocarbon feed was 
introduced to the autoclave reactor with a stirring rate of 
1000 rpm. The reactor contents were initially heated to a 
temperature of about 127.6 F. and the autoclave reactor 
pressure was maintained at 200 psig. The reactor 
temperature, after 30 minutes of contact time, was about 
138.3 F. The product was collected for analysis after 30 
minutes of contact time and analysis was by means of a gas 
chromatograph. Test data results are Summarized in the 
Table. 

In Run 3, the autoclave reactor and HF/water mixture 
from Run 2 were utilized. Nagas was added to a pressure of 
200 psig. At this time, 100 mL of the hydrocarbon feed was 
introduced to the autoclave reactor with a stirring rate of 
1000 rpm. The reactor contents were initially heated to a 
temperature of about 152.9 F. and the autoclave reactor 
pressure was maintained at 200 psig. The reactor 
temperature, after 30 minutes of contact time, was about 
145.7 F. The product was collected for analysis after 30 
minutes of contact time and analysis was by means of a gas 
chromatograph. Test data results are Summarized in the 
Table. 

Two more runs (4 and 5) were made, similar to Run 3, but 
with low conversion due to deactivation of the HF/water 
catalyst. At this time, 33.84 grams of the HF/water mixture 
in the autoclave reactor were removed and 71.01 grams of 
HF were added to the autoclave reactor. 

In Run 6, the autoclave reactor and HF/water mixture, 
prepared as above described, were utilized. N2 gas was 
added to a pressure of 200 psig. At this time, 100 mL of the 
hydrocarbon feed was introduced to the autoclave reactor 
with a stirring rate of 1000 rpm. The reactor contents were 
initially heated to a temperature of about 142.5 F. and the 
autoclave reactor preSSure was maintained at 200 psig. The 
reactor temperature, after 30 minutes of contact time, was 
about 144.7 F. The product was collected for analysis after 
30 minutes of contact time and analysis was by means of a 
gas chromatograph. Test data results are Summarized in the 
Table. 
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6 
In Run 7, the autoclave reactor and HF/water mixture 

from Run 6 were utilized. Nagas was added to a pressure of 
200 psig. At this time, 100 mL of the hydrocarbon feed was 
introduced to the autoclave reactor with a stirring rate of 
1000 rpm. The reactor contents were initially heated to a 
temperature of about 147.5 F. and the autoclave reactor 
pressure was maintained at 200 psig. The reactor 
temperature, after 30 minutes of contact time, was about 
143.8 F. The product was collected for analysis after 30 
minutes of contact time and analysis was by means of a gas 
chromatograph. Test data results are Summarized in the 
Table. 

The products of Runs 1, 2, 3, 6 and 7 were combined. The 
Cs and lighter components were allowed to evaporate off to 
the point where the concentration of C-C components in 
the product was in the range of the concentration of C-C, 
components present in the hydrocarbon feed (1.75 wt.% 
C-C in the product as compared to 2.16 wt.% C-C in 
the feed). Having approximately equal C-C component 
weight percents in the feed and product allowed a proper 
comparison of the cetane numbers of the feed and product, 
as measured by the following method. 
The cetane of the hydrocarbon feed (heavy alkylate 

without added 2-methylbutene-2, “2-MB-2') was deter 
mined as follows. 

A mixture was prepared comprising: 
20 volume 76 hydrocarbon feed; and 
80 volume 9% diesel fuel having a cetane number of 41.3. 
The cetane of the mixture was determined using ASTM 

test method D613.65 and was 37.4. The cetane of the 
hydrocarbon feed was calculated as follows: 

() vol. 9% letone X (e. vol. 9% diesel fuel : -- 100 100 41.3 =374 

X=calculated cetane of the hydrocarbon feed=21.8. 
The cetane of the C+ product was determined as follows. 
A mixture was prepared comprising: 
19.2 volume 76 Co-product; and 
80.8 volume 9% diesel fuel having a cetane number of 

41.3. 
The cetane of the mixture was determined using ASTM 

test method D613.65 and was 39.7. The cetane of the C+ 
product was calculated as follows: 

(92 vol. 9%. Co tree X + (s vol. 9% diesel fuel : 100 100 41.3 - 397 

X=calculated cetane of the C+ product=33.0. 

TABLE 

Run 2 Run 3 Run 6 Run 7 

Run 1 C- Co-’ C- Co-’ C- Co-’ C 

Feed Cs-Cs' Co- C- Cs-Cs' Co- Pro- Cs-Cs." Pro- Pro- Cs-Cs." Pro- Pro- Cs-Cs." Pro- Pro 
Component wt.% Product Product Product Product Product duct Product duct duct Product duct duct Product duct duct 

iC & 6.04 6.53 - - 6.37 - - 5.97 - - 4.86 
lighter 
iCs= 1.82 
(2MB1 + 

iCs O 6.86 7.35 
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TABLE-continued 

Run 2 Run 3 Run 6 Run 7 

Run 1 C- Co+’ C- Co+’ C- Co+’ C 

Feed Cs-C" Co- C- Cs-Cs' Co- Pro- Cs-C" Pro- Pro- Cs-C" Pro- Pro- Cs-C" Pro- Pro 
Component wt.% Product Product Product Product Product duct Product duct duct Product duct duct Product duct duct 

Co-Cs. 2.17 1982 20.34 1915 - 20.16 16.28 
Co+ 96.01 - 67.22 65.78 67.60 - - 66.87 - - 
Total wt.% 1OO.O 26.68 67.22 6.04 27.69 65.78 6.53 26.03 67.6O 6.37 27.16 66.87 5.97 21.81 - 4.86 
RON 68.53 78.54 78.64 - 79.2 - 78.8 - 79.5 
MON 77.53 77.44 77.54 - 77.9 - - 77.6 - - 78.2 - - 
Octane- 73.O 78.0 78.05 - 78.6 - 78.2 - 78.8 
rating 
cetane 21.87 - 338 338 33 - - 33 - - 33 - 
Volume 1OO 30.1 67.6 8.1 31.7 66.4 8.6 29.8 68.O 8.3 31.1 67.3 7.8 24.9 73.8 6.37 
(mL) 
Total 1OO 105.8 106.7 106.1 106.2 105.1 
Volume 
(mL) 

"gasoline range material; 
°diesel range material; 
measured values using ASTM test methods D-2699 and D-2700 of heavy alkylate in feed without added iCs=; 
'estimated values based on known values for pure components; 
*(RON + MON)/2: 
based on 100 mL feed; 
'measured value of heavy alkylate in feed without added iCs=; 
measured cetane of the combination of the Co-product's for Runs 1, 2, 3, 6, 7. 

The test data presented in the Table show that the dispro 
portionation of a hydrocarbon feedstock comprising isopar 

3. A proceSS in accordance with claim 1 wherein Said 
disproportionation catalyst comprises Sulfuric acid. 

affins and paraffins. (heavy alkylate), produces a product 4. A process in accordance with claim 2 wherein said 
comprising a gasoline range material having a higher diesel range material has a cetane number which is higher 
octane- rating than the hydrocarbon feedstock, a diesel range than the cetane number of Said hydrocarbon feedstock. 
material having a higher cetane number than the hydrocar 5. A process in accordance with claim 2 further charac 
bon feedstock, and a total volume of gasoline and diesel terized to include a weight ratio, of Said hydrocarbon feed 
range materials which is higher than the hydrocarbon feed- 35 Stock to Said at least one initiator, in the range of from about 
stock volume. - 0 1:1 to about 100,000:1. 

The octane-ratings of the gasoline range material in Runs 6. A process in accordance with claim 2 further charac 
1,2,3,6, and 7. ranged from 5.0 to 5.8 numbers higher than terized to include a weight ratio, of Said hydrocarbon feed the octane-rating of the hydrocarbon feedstock. 
The cetane number of the diesel range material (Runs Stock to Said at least one initiator, in the range of from about 

- Y - gen 10:1 to about 1,000:1. 1,2,3,6, and 7 combined) is 11 numbers higher than the 40 '. 
cetane number of the hydrocarbon feedstock. 7. A process in accordance with claim 2 further charac 

Also, the total volumes of the products in Runs 1,2,3,6, terized to include weight ratio, of said hydrocarbon feed 
and 7 ranged from 5.1% to 6.7% higher than the volume of Stock to Said at least one initiator, in the range of from 20:1 
the hydrocarbon feedstock. to 100:1. 

Reasonable variations, modifications, and adaptations can 8. A proceSS in accordance with claim 2 wherein Said 
be made within the scope of the disclosure and the appended 45 diesel range material has a cetane number greater than about 
claims without departing from the Scope of this invention. 25. 

That which is claimed is: 9. A process in accordance with claim 2 wherein Said 
1. A process for disproportionating hydrocarbons com- diesel range material has a cetane number greater than about 

prising: 28. 
contacting a hydrocarbon feedstock comprising isoparaf- 50 10. A process in accordance with claim 2 wherein Said 

fins and paraffins with a disproportionation catalyst diesel range material has a cetane number greater than 30. 
Selected from the group consisting of hydrofluoric acid, 11. A process in accordance with claim 2 wherein Said 
Sulfuric acid, polyfluoroalkylsulfonic acid, perfluoro- contacting of Said hydrocarbon feedstock with Said dispro 
alkylsulfonic acid, Zirconia-based Solid acids, and com- portionation catalyst is for a time period in the range of from 
binations of any two or more thereof, in the presence of ss about 5 seconds to about 1 hour. 
at least one initiator Selected from the group consisting 12. A proceSS in accordance with claim 2 wherein Said 
of ethylene, at least one compound of the formula contacting of Said hydrocarbon feedstock with Said dispro 
CH2X, wherein n is an integer and wherein X is a portionation catalyst is at a temperature in the range of from 
leaving group capable of leaving under disproportion- about 50 F. to about 200 F. 
ation conditions to form a carbocation intermediate, 13. A proceSS in accordance with claim 2 wherein Said 
and combinations of any two or more thereof, to " initiator comprises at least one compound of the formula 
thereby produce a product Stream comprising a diesel CH2X, wherein n is an integer and wherein X is a 
range material; and leaving group capable of leaving under disproportionation 

recovering Said diesel range material from Said product conditions to form a carbocation intermediate. 
Stream. 14. A process in accordance with claim 13 wherein X is 

2. A process in accordance with claim 1 wherein said 65 a leaving group Selected from the group consisting of 
disproportionation catalyst consists essentially of hydrofluo 
ric acid. 

fluorine, chlorine, bromine, iodine, hydroxide ion, and com 
binations of any two or more thereof. 
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15. A process in accordance with claim 2 wherein X is a 
leaving group Selected form the group consisting of fluorine, 
chlorine, bromine, iodine, hydroxide ion, and combinations 
of any two or more thereof. 

16. A proceSS in accordance with claim 2 wherein Said 
diesel range material is characterized further to include 
hydrocarbons having greater than 8 carbon atoms per mol 
ecule. 

17. A process for converting at least a portion of a 
hydrocarbon feedstock comprising isoparaffins and paraffins 
to a gasoline range material and a diesel range material, Said 
proceSS compriSIng: 

contacting Said hydrocarbon feedstock with a catalyst 
System consisting essentially of 1) a disproportionation 
catalyst Selected from the group consisting of Sulfuric 
acid, polyfluoroalkylsulfonic acid, perfluoroalkylsul 
fonic acid, Zirconia-based Solid acids, and combina 
tions of any two or more thereof, and 2) at least one 
initiator Selected from the group consisting of at least 
one olefin, at least one compound of the formula 
CH2X, wherein n is an integer and wherein X is a 
leaving group capable of leaving under disproportion 
ation conditions to form a carbocation intermediate, 
and combinations of any two or more thereof, to 
thereby produce Said gasoline range material and Said 
diesel range material. 

18. A process in accordance with claim 17 further char 
acterized to include the Steps of: 

recovering an i-Cs Stream comprising isopentane from 
Said gasoline range material; and 

contacting Said i-Cs Stream with Said disproportionation 
catalyst along with Said hydrocarbon feedstock. 

19. A process in accordance with claim 17 wherein said 
isoparaffins and Said paraffins comprise hydrocarbons hav 
ing greater than 8 carbon atoms per molecule. 

20. A process in accordance with claim 17 wherein said 
diesel range material has a cetane number greater than about 
25. 

21. A process in accordance with claim 17 wherein Said 
diesel range material has a cetane number greater than about 
28. 

22. A process in accordance with claim 17 wherein Said 
diesel range material has a cetane number greater than 30. 

23. A process in accordance with claim 17 wherein said 
initiator comprises at least one compound of the formula 
CH2X, wherein n is an integer and wherein X is a 
leaving group capable of leaving under disproportionation 
conditions to form a carbocation intermediate. 

24. A process in accordance with claim 23 wherein X is 
a leaving group Selected from the group consisting of 
fluorine, chlorine, bromine, iodine, hydroxide ion, and com 
binations of any two or more thereof. 

25. A process in accordance with claim 17 wherein X is 
a leaving group Selected form the group consisting of 
fluorine, chlorine, bromine, iodine, hydroxide ion, and com 
binations of any two or more thereof. 

26. A process in accordance with claim 17 wherein Said 
gasoline range material is characterized further to comprise 
hydrocarbons having in the range of from 5 to 8 carbon 
atoms per molecule and Said diesel range material is char 
acterized further to comprise hydrocarbons having greater 
than 8 carbon atoms per molecule. 

27. A process in accordance with claim 17 wherein said 
disproportionation catalyst is Sulfuric acid. 

28. A proceSS for converting at least a portion of a 
hydrocarbon feedstock consisting essentially of isoparaffins 
of the formula CH2, wherein n in Said formula CH2 
is an integer greater than 8, Said proceSS comprising: 

contacting Said hydrocarbon feedstock with a dispropor 
tionation catalyst Selected from the group consisting of 
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10 
hydrofluoric acid, Sulfuric acid, polyfluoroalkylsul 
fonic acid, perfluoroalkylsulfonic acid, Zirconia-based 
Solid acids, and combinations of any two or more 
thereof, in the presence of at least one initiator Selected 
from the group consisting of ethylene, at least one 
compound of the formula CH2X, wherein n in Said 
formula CH2X is an integer and wherein X is a 
leaving group capable of leaving under disproportion 
ation conditions to form a carbocation intermediate, 
and combinations of any two or more thereof, to 
thereby produce a product Stream comprising hydro 
carbons having the formulas of CH2, and CH2, 
wherein n in Said formula C, H, is an integer, 
wherein n in Said formula CH2 is an integer. 

29. A process in accordance with claim 28 further char 
acterized to include the Step of: 

Separating Said product Stream into a gasoline range 
material comprising at least one hydrocarbon having 
less than 9 carbon atoms per molecule and a diesel 
range material comprising at least one hydrocarbon 
having more than 8 carbon atoms per molecule. 

30. A process in accordance with claim 29 further char 
acterized to include the Steps of: 

recovering an i-Cs Stream comprising isopentane from 
Said gasoline range material; and 

contacting Said i-Cs Stream with Said disproportionation 
catalyst along with Said hydrocarbon feedstock. 

31. A process in accordance with claim 29 wherein said 
diesel range material has a higher cetane number than Said 
hydrocarbon feedstock. 

32. A process in accordance with claim 29 wherein said 
diesel range material has a cetane number greater than about 
25. 

33. A process in accordance with claim 29 wherein said 
diesel range material has a cetane number greater than about 
28. 

34. A process in accordance with claim 29 wherein said 
diesel range material has a cetane number greater than 30. 

35. A process in accordance with claim 29 wherein said 
gasoline range material has a higher octane-rating than Said 
hydrocarbon feedstock. 

36. A process in accordance with claim 29 wherein said 
gasoline range material has an octane-rating greater than 
about 78. 

37. A process in accordance with claim 29 wherein said 
gasoline range material has an octane-rating greater than 
about 79. 

38. A process in accordance with claim 29 wherein said 
gasoline range material has an octane-rating greater than 80. 

39. A process in accordance with claim 28 wherein said 
contacting of Said hydrocarbon feedstock with Said dispro 
portionation catalyst is for a time period in the range of from 
about 5 seconds to about 1 hour. 

40. A process in accordance with claim 28 wherein said 
contacting of Said hydrocarbon feedstock with Said dispro 
portionation catalyst is at a temperature in the range of from 
about 50 F. to about 200 F. 

41. A proceSS in accordance with claim 28 wherein Said 
initiator comprises at least one compound of the formula 
CH2X, wherein n is an integer and wherein X is a 
leaving group capable of leaving under disproportionation 
conditions to form a carbocation intermediate. 

42. A process in accordance with claim 41 wherein X is 
a leaving group Selected from the group consisting of 
fluorine, chlorine, bromine, iodine, hydroxide ion, and com 
binations of any two or more thereof. 
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